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of a diameter fufficient for the worm to extend its full 
length, as far as I could difcover. The humours of the 
eye were beginning to grow opake like a chilled jelly, and 
became altogether fo afterwards, as I was informed. 

As this is a very uncommon circumftance and may af- 
fe£t fome philofophical doctrines, it is much to be lament* 
ed that the horfe had not been purchafed, and the eye 
difleded for better examination. That there was a living, 
felf-moving worm within the ball of the horfe's eye, free 
from all deception or miftake, I am moft confident. How 
this worm got there, or if bred in fo remarkable a place, 
where its parents came from, or how they contrived to 
depofite their femen or convey their egg into the eye of 
an horfe* I leave for others to determine. 



N° XIX.. 

An improved Method of Quilling a Harpfichord^ by 
l\ Hopkinson, Efquire. 

Read Dec. T^ /ETUCH of the pleafure and efFe£t in perform- 
5,1783. JLYX in S on a harpfichord depends on the equa- 
lity of what is called the touch ; and this is principally 
owing to a continuance of uniformity in the fpring of the 
little quills, which by their impulfe fet the firings in vi- 
bration. Thefe quills, in the prefent manner of applying 
them, will not retain their elafticity for any length of 
tim.", but require conftant repair ; which is one of the moft 
troublefome and difficult operations in keeping the inftru- 
ment in order. To remedy this inconvenience, I have 
fought for a fubftitute for the crow quill, and tried a va- 
riety of fubftances, but withqut fuccefs. I then confider- 
ed whether an improvement might not be made in the 
application of the quills themfelves, and to this purpofe I 

examined 



i86 IMPROVEMENT in the 

examined the caufe of the quills being fo liable to break, 
and obferved that the piece of quill is thruft through a 
fmall hole in the tongue of the jack, projecting only about 
a quarter of an inch beyond the face of the tongue : That 
this quill is too fhort to yield in all its parts, and fo ad 
properly as a fpring ; but bends only at the place where 
it iflues from the hole in the tongue, and works up and 
down as upon a hinge, in that place; and there only is the 
quill ever known to break. 

Thus in Plate III, Figure 6, a, is the tongue, £, the 
quill fixed firmly in it, which being too fhort to ad fairly 
as a fpring, will bend only at c, when it is forced to pafs 
the firing ; and by repeated exercife muft neceflarily break 
in that part, as any fpring would do if compelled to ad: 
in the fame manner. 

But if this quill could be made longer, or applied fo 
that its fpring fhould be part of a curve, it would proba- 
bly preferve its elafticity for any length of time, as other 
fprings do. 

To efFed this I have conftruded the tongue and applied 
the quill as reprefented in figure 7, where <z, is the tongue, 
the top of which is rounded off ; the quill is firmly fix- 
ed in the hole at c, as ufual, but inftead of paffing through 
a length fufficient to ftrike the firing, it is cut off even 
with the face of the tongue 2lf % The quill thus fixed 
with its polifhed face downwards, is bent upward round 
the top of the tongue, and then proceeds horizontally the 
proper length ; being kept in the horizontal pofition by 
the little wire flaple e, being firmly driven into holes drill- 
ed for the purpofe, but not fo far as to pinch the quill 
againft the top of the tongue ; a little fpace being left for 
the quill to play in. 

From this conflrudion it is manifefl, that the fpring of 
the quill will be in its whole length, but chiefly in the 
-curve c, d ; and that a quill fo applied will ad fairly as a 
fpring, and may be expeded to retain its elafticity for 

years, 
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years, fubjedt to no variations but fuch as may be occafi- 
oned by alterations in the ftate of the air, to which all 
known fubftances are more or lefs liable.. 



i 7 e 84.' *N the beginning of laft winter, I had the honour to 
lay before the fociety an improved method of quilling 
a Harpsichord. Wifhingto bring my difcovery to the 
teft of full experiment and to the judgment of abler critics, 
I forwarded a defcription and a model of my improvement 
to a friend in London, requefiing that it might be fubmitted 
to the examination of proper judges, and directing, in 
cafe it fhould be approved of, that an inftrument made by 
one of the firft' artifts and quilled according to my pro- 
pofed method, fhould be fent to me. I have accordingly 
received an excellent double harpfichord, made by Meffrs 
Shudi and Broadivood of London, and quilled according 
to my method; with this difference, 1 had rounded off the 
top of the tongue, and bending the quill over it, kept it in a 
horizontal pofition by means of a fmall wire ftaple; as 
will be more fully underftood by referring to my former 
defcription. But Mr. Broadivood has left the tongue of 
its full length and ufual form: But made the hole, in 
which the quill is commonly fixed tight, fo large, that the 
quill has free room to play therein; and then fixing the 
quill below, has bent it round and brought it through 
this hole; which renders a ftaple unneceffary; the top of 
the tongue anfwering the fame purpofe. The principle 
on which the improvement depends is the fame in both ; 
but his is the beft method of executing it. 

He informs, however, that one inconvenience occurs 
viz. the quills being fo forcibly bent in the curved part, 
are liable, in fome inftances, to fpring back, and fo be- 
come not only too fhort to reach the firing it fhould ftrike, 
but the projection of the curve will be apt to touch the 
firing behind it, when the flop is pufhed back* 

To 



eS8 IMPROVEMENT in the 

To explain this, let #, £, figure 8, reprefent the tongue, 
r, d, e, the quill, firmly fixed at r, then bent upwards and 
brought through a hole, which is large enough for the 
quill to play freely therein. But the curved part of the 
quill at d, being fo forcibly bent, will in fome inftances 
fpring back (as reprefentqd in the figure) not keeping clofe 
to the back of the tongue, as it ihould do : And as there 
is no wafte room, the curve d 9 will be apt to touch the firing 
behind it, when the flop is pufhed back, I acknowledge 
that this inconvenience occurs in fome few inftances in the 
inftrument Mr. Broadwood has fent me; but would ob- 
ferve that as it does not always happen, it is a fault in the 
execution and not in the principle. Yet, as it may be dif- 
ficult to guard againft it, I have confidered how this evil 
may be effectually prevented. 

Inftead of punching the fmall hole, in which the quill 
is to be fixed, ftraight through the tongue, let it be punch- 
ed flanting downwards; this will relieve the quill from 
that ftrained pofition which caufes it to fpring back. Ac- 
cording to the firft mode of application the curve formed 
by the quill will be as at a, figure 9, in the fecond as at b. 
I have conftrudted many tongues in this way, and found 
none of them liable to the inconvenience complained of, 
or {hewing any tendency whatever to fpring back; but to 
remove all jealoufy on this head, fhould any remain, it 
will be eafy to drive a fmall wire ftaple againft the bottom 
of the curve behind, which muft effe&ually retain it clofe 
to the back of the tongue. 

I mention this expedient of the wire ftaple merely with 
a view of removing all doubt; but I do not think it ne- 
ceffary; the objection being perfectly remedied by the 
other method: To prove this, I have cut out the entire 
block between the two holes, in the manner of a mortife, 
and drove a pin acrofs the upper part of it. I then caufed 
the quill to lie in this flanting mortife, and bending it 
round brought it over the pin; and I found it would re- 
main 
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main perfe&ly at eafe in its birth, although not pinched or 
reftrained in any part; a, figure 10, reprefents the tongue 
in front, and b, the mortife, of which the flan-ting lhape 
cannot be feen in this view; but will be better underftood 
by obferving the pofition of the quill in figure 1 1, where 
a is a profile of the fame tongue, b, c> the quill lying in 
the mortife, and d, the pin over which the top of the quill 
pafles. 

I have need to apologize to the fociety for directing fo 
much of their attention, to an objedt which may appear to 
fome to be of little importance. To the mufical tribe, 
however, this improvement will prefent itfelf in a differ- 
ent light. Many perfons who play very well on the 
harpfichord, are not able to keep the inftrument in order: 
And to fend for a perfon to repair the quills and tune the 
inftrument as often as it fhall be neceflary, is not only 
troublefome and expenfive, but fuch afliftance is not al- 
ways to be had, efpecially in the country. And for thefe 
reafons many a good harpfichord or fpinnet lies negleft- 
ed and the fcholar loofes the opportunity of pra&ice. To 
fuch perfons a method of quilling that fhall feldom want 
repair is a diftderatum of no fmall importance. And this, 
I flatter myfelf I have accomplifhed. 

The difficulty of quilling being thus removed, I confi- 
dered in what manner tuning might be made eafy to the 
practitioner in mufic. Harpfichords are tuned by means of 
fifths and thirds \ but fuch is the mufical divifion of the 
monochord as to make it neceflary, that none of thefe fifths 
or thirds fhould be perfect; an allowance muft be made; 
and to do this with judgment, fo that the chords may be 
good and the inftrument be in tune, requires much atten- 
tion and practice. Of the numbers that play, there will 
not be found one in an hundred that can tune a harpfi- 
chord. To render this tafk eafy, I have procured twelve 
tuning forks, for the twelve f emit ones of the o£tave; thefe 
I had perfe&ly tuned ; and as they will not be fenfibly af- 

B b fedted 
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fe£ted by any change of weather, they remain as ftandards. 
I take it for granted that any perfon at all accuftomed to 
mufical founds can tell when one tone is in unifon with 
another; and that a very little pra&ice will enable him to 
tune one found an oflave to another, thefe conchords are fo 
manifeft that they cannot eafily be miftaken. There is then 
nothing to be done but to tune the twelve firings in uni- 
fon with the twelve forks ; this will fix the fcale, or tem- 
perature for one o&ave, which is the whole difficulty ; the 
reft of the inftrument is eafily tuned by unifons and oc- 
taves to the fcale, fo afcertained*. 

Having, I hope, fully accomplished the defign I had in 
view when I turned my thoughts to this fubje£t, I fhall 
now take leave of it; and fhall be highly gratified if I 
find others benefited by my attentions, although in a mat- 
ter of no very ferious import. 
Nov. 1784. 



Defer iption of a further Improvement in the Harp- 
sichord. 

Re a3, J i7867 IN a former paper read before the fociety, 
refpe£ting an improved method of quilling a 
Harpsichord, I made fome apology for troubling you 
with a fubjedt not ltri£tly within the limits of your view 
as a philofbphical fociety, and which might appear to fome 
of fmall importance. At the fame time I took formal leave 
of a purfuit which had accidentally engaged my attention, 
and which I had obtruded upon your's. Notwithftanding 
this, I find myfelf under a neceffity of again requefting 
your indulgence, whilft I defcribe a difcovery I made in 
Auguft laft, of a flill further improvement to the fame 
purpole. 

Having 

* My fet of forks are tuned from the middle C fliarp to the C above, inclufive. 



HARPSICHORD. 191 

Having fucceeded to the extent of my expectation in a 
more advantageous way of applying the crow quill in com- 
mon ufe in a harpfichord, I thought to reft content with 
that improvement; which had principally for its objedt the 
duration of the quill's elafticity, and of courfe the durati- 
on of the equality of touch. But notwithftanding the 
long eftablifhed prejudice in favour of the crow quill, and 
the prevailing opinion that no fubftance can fupply its 
place to advantage, I think a candid critic will allow that 
one of the following pofitions is founded in fa£t, and the 
other in reafon. 

Firjl. Although the three flops of a harpfichord fhould 
be quilled to the beft advantage, the refill t of the whole 
will be an obfervable jingle or tinkling between the quills 
and wires, which depreciates the dignity and fweetnefs of 
the inftrument. The beft harpfichords are fo cenfurable 
for this imperfe&ion, that the Forte Piano^ which is free 
from it, ftands a chance of rivalling that noble inftrument, 
for this caufe only; being far inferior in every other 
refpe£t. 

Second. Is it not reafonable to fuppofe that fo long a 
firing, fo advantageoufly ftretched over fo large a box, 
fhould yield a greater body of tone, than that which is 
produced by the impulfe of a quill ? If the quill be made 
very ftifF, this will render the touch difagreeable and en- 
creafe the jingle, but not add to the body of tone. One 
reafon why the quill does not draw a fuller tone from the 
firing, I fuppofe to be the fmallnefs of its contact. The 
back of a quill is a portion of a circle, the extended firing 
is a right line, and a circle can touch a right line only in 
a point ; the contadt therefore muft be fo very fmall, that 
mere ftrength of impulfe is not fufficient to put the firing 
into full vibration. 

The method I am now to defcribe of quilling, or rather 
tonguing a harpfichord, I have found by experiment, to 
draw forth the powers of the inftrument to a furprifing 

Bb 2 effect, 
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effeft, caufing it to yield a full and pure body of tone, 
free from all jingle and very pteafant to the ear. 

N. B. What hath hitherto been called the tongue of the. 
jack, I fhall denominate the palate ; and the fubftitute I 
have made for the quill, I fhall call the tongue. The 
propriety of this will appear in the defcription. 

Let A, figure 1 2, reprefent the palate in front, 
Plate in. w j t ^ a mort jf e cut through it for the tongue to 

work in. B, is the tongue, having two fmall holes 
drilled through it, one in the centre of its motion and the 
other at a little diftance behind, for the reception of one 
end of a wire fpring hereafter mentioned. 

Figure 1 3, is the palate in profile, with the tongue pro- 
perly mounted and moveable on the centre pin. This 
figure alfo (hews how the palate muft be hollowed in be- 
hind to expofe the root of the tongue, and the fmall hole 
in it for the reception of one end of the wire fpring. 

Figure 14, is a back view of the palate, fhewing the 
groove in which the hair fpring of the jack lies, and a 
fmall wire ftaple at b, to which the lower end of the fteel 
fpring is to be fattened. 

Figure 15, is the fpring which is to govern the tongue* 
It muft be of fine fteel wire, fomewhat annealed by being 
forcibly rubbed between pieces of leather or cork, and is 
formed by winding the wire backwards and forwards with 
a tight hand, over pins driven deep and firm into a piece 
of wood. As the palate muft play freely within the fork 
or jaws of the jack, the windings of the fpring muft not 
exceed the width of the palate. The upper end of the 
fpring being run through the fmall hole in the root of the 
tongue and bent round, fo as to fecure it, and the fuper- 
fluous part cut off; the lower end of the fame fpring muft 
be run under the little ftaple (£, figure 14,) and bent up- 
wards with a gentle ftrain, lb as to hook it on and fecure it 
to that ftaple ; the fpring will then operate with all its 
elafticity, and the tongue will be fubje&ed to its operation* 

Figure 
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Figure 17, reprefents the palate in a back view with the 
zig zag fpring fattened by one end to the root of the tongue, 
and by the other to the little ftaple. 

To prevent the tongue from rifing by the force of the 
fpring above a horizontal pofition, there muft be a wire 
ftaple driven in the front of the palate immediately above 
the tongue (as at a, in figure 12 and 13;) and the tongue, 
if of wood, fliould be armed with a fmall piece of foft lea- 
ther juft under the ftaple, to prevent noife. 

It muft be left to future experiment to determine the 
moft proper of all fubftances of which the tongue fhould 
be made; different fubftances drawing different tones from 
the firing. After many effays to this purpofe, I have con- 
cluded to furnifh my harpfichord in the following manner. 

The tongues of the firft unifon are of Ben fole-leather. 
Thofe of the fecond are of a foft leather faced with Mo- 
rocco, fuch as is frequently ufed in harpfichords, though 
applied in a different way, and the tongues of the o&ave 
are of wood, fuch as pear tree, laurel, or any wood of an 
even grain and not too hard in fubftance. But all mount- 
ed on fprings, as above defcribed, and their faces well po- 
lifhed with black lead where they come in contadt with 
the firings. 

My reafons are. The fole-leather produces a full, fweet 
and vigorous tone from the firft unifon. The fecond uni- 
fon, which is the piano of the inftrument when the pedal 
is preffed, is furnifhed with Morocco leather, which draws 
a full but more foft and fmothered tone from the firing. 
And the o&ave is ftruck with wooden tongues for the fake 
of vivacity or brilliancy, which is the genius of that flop ; 
yet I am not fure but that the o&ave alfo had better be 
ftruck with fole-leather, like the firft unifon*. 

A harpfichord thus furnifhed, will produce a body or 
quantity of found, and a purity of tone, that will aftonifh 

at 

* Becaufe, after the ftroke has been given, the wooden tongue repaffing the ftring, yet in.: 
vibration, makes a jingle, which the leather tongues do not. 
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at the firft hearing, much refembling the diapafon flop of 
an organ. And it is manifeft that if the touch be well 
regulated at firft, it will not afterwards be fubjeft to alte- 
ration for a long courfe of time. The touch is in part re- 
gulated by the ftrength of the Terpentine fpring and the 
number of its zig zag evolutions ; and in part by the man- 
ner of rounding off the tip of the tongue ; for the tip of 
the tongue muft not be cut off fquare, (in which cafe, the 
firing would leave the tongue too abruptly and caufe a dis- 
agreeable twang,) but fhould be flanted off from under- 
neath, and its extreme point rounded and well polifhed 
by rubbing it very hard with a piece of black lead. As 
to the ftrength of the fpring, four fizes of wire, viz. from 
n°- 4 to n°* 8, will be Sufficient for the whole inftrument; 
but the touch is more immediately regulated by rounding 
off the tips of the tongues by the preffure and polifh of the 
black lead, more or lefs, as occafion fhall require. When 
the tongues are of wood, a ftroke or two of a fine file will 
be neceffary to take off the fquare edge left by the knife, 
previous to the polifhing it with the black lead. 

After all, a harpfichord juft furnifhed in this way, will 
not be fo pleafant to the touch or to the ear as it will be 
after a few weeks ufe ; when the firings will, by repeated 
fri&ion, have rounded off and polifhed the tips of the 
tongues, and have made for themfelves a broad bearing or 
contact, which cannot perhaps be fo accurately produced 
by any care of the workman. 

Laftly, it is fcarce neceffary to obfervc that the ferpen- 
tine fpring and the root of the tongue muft be comprifed 
within the thicknefs of the jack ; otherwife the) will be 
apt to interfere with the firing behind, when the flop is 
pufhed back. 

F. HOPKINSON. 
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